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During the period: 1949-1951,- of ‘from “35 350, 1.88 0 of. ‘all rey: dfesei. ess 
manufactured by the ‘Stalingrad Tractor Plant, were rejected. due: to: di -t 
in engine crankshafts.. Approximately 91.2% of these deféots wer “oauied by: 
the. breaking of crank webs and pins. For this reason, operational test 
were conducted to determine the magnitude of torque, ‘bending, dynamic 1 
and. vibration factors“in orankshaft operation, and. to determine ‘the ant 
efficiency of crankshafts. ‘Three. USSR references: St) 
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"Fatigue resistance in connection with toughening and constructional 


factors" a paper presented at Internptional Conference on Fatigue on Metais, 
London, Sep 56. 
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SERENSON, S. V. 
“On the endurance of cést-iron and steel under repeated loading 

of varying amplitude," s paper presented at International Conference on 

Fatigue of Metals, London, Sep. 56. 
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SERENSEN, S.V., otvetstvennyy redaktor; GRIGOR'YRV, Ye.N., redaktor 
TTT IAt Ol! atva; PAVLOVSKIY, A.A., tekhnicheskly redaktor 


{Vibration in turbomachines; a collection of articles] Kolebaniia v 
. turbomashinakh; sbornik statei. Moskva, 1956. 205 p. (MLRA 9:8) 


1, Akademiya nauk SSSR, Institut mashinovedeniya. 
(Turbomachines--Vibration) 
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SOV/124-58-3-3484 


Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 3, p127(USSR) 


AUTHORS: Serensen, S.V., Slutskaya, O.B. 


TITLE: The Relationship Between the Strength of Tractor Crankshafts 
and the Wear of Main Bearings (Prochnost' kolenchatykh valov 
traktornykh dvigateley v svyazi s iznosom opor) 


PERIODICAL: Vsb.: Povysheniye iznosostoykosti i sroka sluzhby mashin. 
Kiyev - Moscow, Mashgiz, 1956, pp 183-190 


ABSTRACT: Statistical data confirm the existence of a regular pattern of 
variations in the stressed state and appearance of fatigue 
stresses in tractor crankshafts as a result of wear. This circum- 
stance is responsible for the destruction of crankshafts which had 
been subjected to 50x10° or more cycles of stress reversal. Stan- 
dard methods of structural mechanics are employed in computa-~ 
tion of relative displacements of main bearings and determination 
of the magnitude of additional stresses which are created when 
the bearings are no longer aligned aiong a common axis. The 
magnitude of forces acting on a new crankshaft supported on 
misaligned bearings was determined experimentally. It was 

Card 1/2 established that the maximum permissible misalignment of 
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SOV /124-58-3-3484 
The Relationship Between the Strength of Tractor Crankshafis (cont. ) 


bearings in a D-54 engine may not exceed 0.1-0.15 mm. The elasticity of 
the crankcase does not influence the strength of the crankshaft. It was found 
that nonuniform wear of main bearings is the primary cause of fatigue failure 
of crankshafts which have been in operation for a long period of time. In the 
process, owing to a statically indeterminate condition, a re-distribution of 
forces takes place; a number of sections become overloaded and the safety 
margin is sharply reduced, Inaccuracies in manufacture and incorrect 
assembly affect the reliability of crankshafis in an analogous manner. 


V.K. Pereverzev 
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SERENSEN, S. V. 
SERGIYEVSKIY, A.D. (translator]; GASTEY, V.A.,-professor, doktor tekhnicheskikh 


. XUSHEIRY, ¥.¥a., raniidet 
nauk retsenzent; SERENSEE, ook <q redaktor; - 5 
tekhnicheskikh nauk, ‘redaktor : BOKOLOVA, L.V., tekhnicheskiy redaktor 


[Problems in fatigue breakdown of steal; a collection of translations] 
Voprosy ustalostnogo razrusheniia stalet; sbornik perevodnykh statei. 


Sokrashchennye perevody A.D.Sergievsekogo, pod red, S.V.Serensens. 
Moskva, Gos.nauchno-tekhn. izd-vo mashinostroit.lit-ry, 1957. 150 p. 


(Stwel--Fat ique) (MLRA 10:8) 
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~ KOVALENKO, A.D.; KORNOUKHOV, M.V.; PISARENKO, G.S. peas. H.S. }; 
SAVIN, G.M. (Savin, HM]; _SEREUSEN, s. Ve 


Enginesring research developed by the tnativates of the Academy 
of Sciences of the Ukrainian S.S.R. in 1956. Prykl.mekh. 3 no.4: 


487-490 '57. (MIRA 11:2) 
(Ucraine--Engineering research) 
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"A Few Peculiarities of the Process of the Breaking of Alloys at High 
Temperatures." (Section I) 


Paper scheduled for presentation at Annual Autum Meeting of French Society 
of Metallurgy, Paris, France 20-25 Oct 58. 
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SERENSEN, S, V., SHNEYDEROVICH, R. M. and SVINOGRODSKIY, N. V 
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"On the Analysis of Deformed Conditi 
ons of Plastic Compound 
of the Method of Changeable Elasticity Parameters." ae nee 


report submitted Third Intl. Congress of Rheology, Bad Oeyngausen, GFR, 23-30 Sep 58 
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" 18(7)328(5) PHASE I BOOK EXPLOITATION = ~—«*SOV/1970 

Serensen, S.V., M.N. Stepnov, V.P, Kogayev, and Ye. V. Giatsintov 

Issledovaniye rasseyaniya kharakteristik vynoslivosti konstruktsion- 
nykh alyuminiyevykh splavov v svyazi a tekhnologiyey ikh proiz- 
vodstva (Research on the Scattering of Endurance Characteristics 
of Structural Aluminum Alloys in Connection With Produetion Tech- 
nology) Moscow, Oborongiz, 1958. 122 p. 2,600 copies printed 
(Series: Moscow, Aviatsionyy tekhnologicheskiy institut. Trudy, 


vyp. 35) 
Sponsoring Agency: Moscow, Aviatsionnyy tekhnologicheskly institut. 


Ed.: T.M. Fedorova, Candidate of Technical Sciences; Resp. Ed.: 
A.S. Zaymovskaya, Engineer; Ed. of Publishing House: E.I. Shekht- 
man; Tech. Ed.: L.A. Garnukhina. 


PURPOSE: The book is intended for engineering, technical, and sci- 
entific personnel, and for graduate students (aspiranty) and stu- 
dents of machine building and metallurgy. 
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Research on the Scattering of Endurance (Cont. ) SOV/1970 


tion Materials); M.Ya. Shashin, A.I. Kochetov, and A.D. Krolevet- 
skiy (problems of metal fatigue). There are 37 references: 7 
Soviet, 27 English, and 3 German. 


TABLE OF CONTENTS: 


Introduction 3 


Ch. I. Effect of Technological Factors and Structure on the Mechan- 
ieal Properties of Deformed Aluminum Alloys 5 
1. Effect of pressure parameters 
2. Effect of the degree of plastic tension in a cool state 10 
3. Effect of thermal treatment conditions LL 
4. Effect of structure of the material 14k 


Ch. II. Seattering and the Statistical Interpretation of Fatigue- 


life Characteristics 23 
1. Scattering of fatigue-life characteristics and its causes 23 
2. Statistical interpretation of the results of fatigue tests 32 
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KOVALENKO, A.D.; KORNOUKHOV, M.V. [deceased], akademik; PEN'KOV, O.M.; 
PISsRENKO, G.S. [Pysarenko, H.S.]; SAVIN, G.M. [Savin, He], 
alademik; SERENSEN, S.V., akademik; FILIPPOV, 4.P. 


Development of the problem "Scientific fundamentals of force and 
plasticity" by the institutes of the Academy of Sciences of the 
Ukrainian S.S.R. Prykl. mekh. 4 no. 3:356-358 '58. (MIRA 13:8) 


- 1. Institut stroitel'noy mekhaniki AN USSR, chlen-korrespondent 
AN USSR (for Kovalenko). 2. Laboratoriya gidravlicheskikh mashin 
AN USSR, chien-korrespondent AN USSR (for Filippov). 3. AN USSR 
i Institut stroitel'noy mekhaniki AN USSR (for Kornoukhov). 
4, Institut metallokeramiki i spetssplavov AN USSR, chlen- 
korrespondent AN USSR (for Pisarenko). 5. AN USSR i Institut mashino- 
vedeniya AN USSR (for Serensen), 6. Institut gornogo dela AN 
USSR, chlen-korrespondent AN USSR (for Pen'ov). 7. AN USSR i 
Institut matematiki AN USSR (for Savin). 
(Plasticity) 
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tote nA o2 52/25 

AUTHORS erensen, 5.V., Kogayev, V.F., Stepney, Me, 32-35-2957 52 
Giats.ntov, Le.v. 

TITLE: Or tne Law Corcerning the Distribution of Dzrability in Fatigue 

Tests (0 nakene mispredeleniya dolgovecinosti prs ustalostnykh 


ispytaniyakh) 


PERIODICAL: 2avo04 iskaya Lazoratoriya, 1958, Vol. 2%, Nr 3, pp. 324-329 (USSR) 


ABSTRACT: In connection with the statement made to the effect that the 
logarithmic law of the digtribution of durability is no‘ confi mea 
es experiments, other distribution functions were suggested by 

eciexthal and Gumbel /Ref.6/, Weibzii /Ref.7/and others. In the 

present paper the sormectzess of the Logarithmis standard lew was 

ceacked, ard the Sais tence of a "sensitivity threshold according 
cles" wos established as a fact. 463 samples were investigated. 


ere 


phical drawing for t fone as cf 30, 2h and 24 icg/ rae is g- 


A 

the curve for 2% kg/m indicates the phenomenon of the sens 
threshold. In the course cf further experiments the latter ne 
£ 

a 


- 
i 


‘ound also in the case of greater stresses. From the experiments 
nds mathemitical precesy the hypotnesis expounded ateaay 4 in an 
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On the Law Concerning the Diztripution of 32--3-26/52 
Durability ix Fatigue Teste . 
earlier work /Ref.10/ is confirmed, so 5 the conciusion may be 
drawn that the lew mentione? in the Sit licable in the 
ease of the statis treatment of resuits obtained by fatigue tests. 
Tnere are 3 figures, 1 table 6 of which a 


Siavic. 


ASSCCIATION: Moscow Institute far Aviation Technology (Moskovskiy aviatsionnyy 
tekhnologicneskiy institut) " 


AVATLABLE: Library of Congress 


4 Berk, f a ee . wey. - : : 
he Fetigue (Meshanics: invabllity-Distribution 2, Mathematicse Theery 
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AUTHOR: Serensen, S.V. 32-2h-4-4B/ 57 
ATTN 
TITLE: Questions of Metal Fatigue Which Were Investigated at the Session 


of the French Metallurgical Society (Voprosy ustalosti metallov, 
rassmotre e na sessii frantsuzkogo metallurgicheskogo 
obshchestva 


PERIODICAL: Zavodskaya Laboratoriya, 4958, Vol. 24, Nrhs Dp» 1,82-1,87 (USSR) 


ABSTRACT: A detailed report on the session which took place from Octorer 7 
to October 12, 1957 at Paris, in which, among others; the sections 

for Rheology and Fatigue of the above mentioned society took part, 
was given. The USSR was represented by members of the institutefor 
Meciamical: Ingines: and of the Institute for Metallurgy, AS USSR; 

further participants were the corresponding member of the AS USSR 

I.A. Oding (Section for Rheology), Dr. of technical sciences 

G.V. Uzhik, Candidate of technical sciences A.G. Nikonov (Section 

for Metal Fatigue). Reports (with a short accomt of their con- 

tents) by the following authors are mentioned: M Weisz (IRSID) , 

Cc. Crussard and M. Weis2 (IRSID), W. Weibull (Sweden) , C.Daubertes, 

MuRenout and R. Cazaud (SIMCA), I. Plateaus C. Crussard, I,Faquet; 
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Questions of Metal Fatigue Which Were Investigated at the 32-2h-4-1.8/ 67 
Session of the French Metallurgical Society 


V.S-Tvanova (Metallurgical Institute,As USSR), F.Gatto (Italy); 
J.de Fauquet; Weisz and Cazaud (IRSID), Franklin (England) ; 
A.Fenner and Field eae , AeRoyez and J.Pomey (RENAULT) , 
Korita and ILinhard (Institute for Rheology and Materials, Prague)» 
J.Clayton-Cave, E,Inegon and E.Taylor (England), A-Potiadi 
eae Cazaua (IRSID), P.Mathon, R. Lafont, A.Royez and J.Pomey 
RENAULT) , A.Royez, L.Akel, JoPomay (RENAULT) , L.Locati (Italy, 
FIAT), G.V.Uzhik (Institute for Meclenical Engineering AS USSR) 
A.@.Nikonov (Metallurgical Institute AS USSR), P.Kuhn (USA), E.We 
Wilkins (USA), F.Bastenaire (RSID), R.Castro and A.Gueassier 
(Francs), R.Esquere (France), F. Girard and G.Vidal (Franc2). A 
detailed account of work carried out in the laboratories of the 
Renault Works and the Institute IRSID in France is given. The de- 
velopment of statistic working materials, the increass of Pre- 
quency in fatigue tests; measuring the dependence between stresses 
and deformation in the case of alternate atresses as well as the 
utilization of electron microscopy are recommended to be dealt 
with as problems of immediate interest for Soviet laboratory in- 
vestigations. 


1. Metals=-Fatigué 2. Metallurgy--France 
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AUTHORS: Serensen, S. V., Kotov, P. I. SOV /32-24-9-23 /53 
rare erence ye 


TITLE: On the Question of the Technique for the Performance of Thermal 
Fatigue Tests (K voprosu o metodike provedeniya ispytaniy na 
termicheskuyu ustalost!) Survey (Obzor) 


PERIODICAL: Gon Laboratoriya, 1958, Vol 24, Nr 9, pp 1097-1106 
USSR) 


ABSTRACT: The Russian scientist D. K. Chernov (Ref 1) was the first to 
point to the phenomenon of thermal fatigue. The paper under 
discussion describes the deformation process in thermal fatigue 
and, by way of illustration, gives a diagram of the amplitude 
change in the plastic deformation of austenite steels, as 
obtained by Forrest (Ref 2). With regard to the question of the 
influence of various factors on the size and distribution of 
non-stationary thermal stresses, the papers by S. P. Timoshenko 
(Ref 9), Yu. N. Tayts (Ref 10), and Jaeger (Yeger) (Ref 11) are 
mentioned, as are those by V. A. Lomakin (Refs 5-7). The 
deformation rate in cyclic heating is explained in connexion 
with the investigations made by F. F. Vitman and N. A. Zlatin 
(Refs 12,13) and Nadaj (Nadai) (Ref 14). In the section on the 
role of stresses of the second type (thermostructural), the 
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; S0V/32-24-9-23/53 
On the Question of the Technique for the Performance of Thermal Fatigue Tests. 
Survey 


experiments made by Boas and Honeycombe (Boas and Khonekomb) 
(Ref 15) are given, as are the papers by V. I. Arkharov and 
A. I. Semenova (Ref 18) and K. Chizuik and R. Kelman (Ref 17). 
With regard to the investigations of the influence, on the 
properties of the material, of a cyclic temperature change 
(without thermal stress), the data obtained by R. N. Sizova 
and N. Ya. Nikolenko are presented, the corresponding alloys 
being specified. The growth of the fissures has been investi- 
gated, inter alia, by L. A. Glikman (Ref 29). In connexion with 
the current methods for the determination of thermal fatigue 
resistance in materials, the data obtained by A. A. Bochvar 
ose 32), experiments conducted by Beutele and Lowthian 
Beutele and Lovtian) (Ref 35), and by A. A. Klypin (Ref 25), 
and investigations made by Coffin (Koffin) (Refs 37-39), V. N. 
Kuznetsov (Ref 40), and A. V. Ratner (Refs 26,36) are given, 
together with the corresponding explanations. By way of con~ 
clusion, the reproducibility of the process of thermal fatigue 
is discussed, and a detailed conclusion is given. 
There are 13 figures, 1 table, and 40 references, 29 of which 
are Soviet. 
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AUTHORS: Serensen, Se ye, Kozlov, L. Ae 


tion of Defects and Charac- 
Fatigue and Static 
tatsiy4 nakopleniya 
stalogtnomu i 


TITLE: terpretation of Accumula 
curves of Resistance Against 

(Lineynaya interpre 
narakteristiki goprotivieniy4 u 


povrezh 
heskomu razrushneniyu 


dlitel!nomu static 


PERIODICAL: ae ae Laboratoriy4s 4958, Yol 24, Nr 41, PP 4378-1392 
USSR 


the results of 
erheating of the 
a by Miller 


s of processing 
rloading and ov 
of tests obtaine 


deals with question 


ABSTRACT: This study 
tests obtained by repeated ove 


. Apart from the results 


fatigue diagrams of the deformed ad BI6LT ; at 
of 700-900°, of the cast alloy at g00-1000° 


GKHNVA. at 390-550° (Ref 
diagrams 0 


and of the § 
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SOV/32-24-11-21/37 
Linear Interpretation of Accumulation of Defects and Characteristic Curves 
of Resistance Against Fatigue and Static Endurance Feilure 


= tigue resistance or endurance resistance. In case of re- 
peated overloading and overheating the function between 
endurance Z and the variable parameter x is more complicated, 
the above diagrams, however, can still be represented in the 
logarithmic coordinates 
Zz x 
lg = and lg = 
11 1 
as sections of straight lines the inclination of which (coef- 
ficient q in the equation of the curve) characterizes the 
resistance against cyclic and repeated overloading and over- 
heating. The value q characterizes the fatigue resistance in 
the interval between the tension amplitudes of 1 and 


oO 
2), and is specific for every material. In the case of 
1 
oP) 9, 
a > co h6 the sum of defects approaches the linear expression 
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SOV/32-24-11-21/37 
Linear Interpretation of Accumulation of Defects and Characteristic Curves 
of Resistance Against Fatigue and Static Endurance Failure 


Sc = 1. Therefore first the diagrams of the static and then 


those of the repeated loads should be determined, The values 

Pp and q are determined and then compared to each other. 
Observations were made that agree with the data given by 
Corten and Dolan (Korten) (Ref 7). The g-vaiues for the steels 
LORMNZA = 7.1 and LOKHNMA — 10 and for the alloys EIM37A 
EI598 and EIGL7 . are given. Also the test results obtained py 
Hobinson (Robinzon) (Ref 14) and Miller (Ref 13) are explained 
and data concerning the steels M-252, S-816 ana 16-25-6 

(q=60 and approximately 45 for 1€6-25-6) are given, 

There are 24 figures and 21 references, 10 of which are Soviet, 
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AUTHOR: _Serensen, 5S. Ver Member of the AS, Jkrainian 30-1-25/39 
=S2 
TITLE: A Meeting of the French Society of Metallurgists 
(Sessiya Prantsuzskogo obshchestve metallurgov) 
PERIODICAL: Vestnik AN SSSR, 1956, Vol. 28, Nr 1, pp- 407-108 (USSR) 
ABSTRACT: The mecting took place in Paris from October 7 - 41; 


1957. Problems of material fatigue were discussed, with 

French, English, Italian, Russian, American and Swedish 

scientists taking part. The processes in fatigued steel 

were determined by means of measurements of the nagnetic 

resistance. Problems of fatigue with increased temperatures 

were discussed. Experiments with motor elements, auto- 

-chassis and riveted airplane constructions were discussed. 

The Soviet scientists reported on fatigue problems: 

S. V. Serensen (Fatigue of Cast Iron in Connection with the 

Oct Character of State of Stress and Structure), 

G. V. Uzhik (On the Influence of the Concentration of 
Tensional Stress on Fatigue), 

A. G. Wikonov (On the Fatigue Phenomena in Rolling with 
Sliding), 

I. A. Oding (On the Structure Theory of Creeping). 
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A deetin, of the Prauch Society of iietallurgists 32-1 -25/39 
AVAILABLE: Library of Congress 


1. Metallurgy-France 
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PONOMAREV, S.D., prof.; TIKHG#IXOV, Ye.N., prof.; SEAENSEN, 5.V., prof. ; 
MALININ, N.N., prof.3; POPOV, A.A., prof.; KRYUKOVSKTY , S.S., prof.,; 
SOKOLOV,S.%.,prof. 

[Program of the course "Strength of materials" for departments of 
mechaniced engineering in technical institutes] Prograrma kursa 
"Soprotivlenie materialov" dlia mashinostroitel'nykh i mekhaniche= 
skikh spetsial'nostei vysshikh tekhnicheskikh uchebnykh zevedenii. 
Moskva, Izd-vo "Vyshaia shkola," 1959. 15 Pe (MIRA 15:1) 


1, Rusgia (1923+ U.S.S.R.) Ministerstvo vysshego i srednego spe- 
tsial'nogo obrazovaniya. 
(Strength of materials—Study and teaching) 


palais 
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SERENSEN, S.V., akademik, otv.red.; KLIMOVITSETY, Ya.A., red. izd-va; 
‘” VOLKOVA;, V.V¥., tekhn.red. 


[Vibrations in turbomachines; a collection of articles] 
Kolebaniia v turbomashinakh; sbornik statei. Moskva, 
Izd-vo Aknd.nauk SSSR, 1959. 117 p. (MIRA 12:6) 


1. Akademlya nauk SSSR. Institut mashinovedeniya. 2. AN USSR 
(for Serensen). 
(Turbomachings--Vibration) 
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RAYEVSKIY, Nikolay Petrovich, ond, tekhn, nauk; ARTOBOLEVSKIY, I.1., 
nkndomik, otv.red.$ BLAGONRAVOV, A.A., akademik, red.; BRUYHVICH, 
N.G., akademik, red.;,DIKUSHIN, Vole, nkademik, red.; SERENSEN, 
S.V., akademik, redo; PINEGIN, S.V., prof., doktor tekhn.nauk, 
4 red.; LEVITSKIY, N.1., prof., doktor tekhn. nauk, red.; KOBRIN- 
~ SKIY, A.Ye., doktor tekhn. nauk, rede; BESSONOV, A.P.; kand.tekhn. 
: nauk, red.; BELYANIN, PLN, red.izd-va; ASTAF' YEVA, G.A., tekhn. 
red. 


{Indicators of mechanical parameters of machines] Datchiki 
mekhanicheskikh parametrov mashin. Moskva, Izd-vo Akad. nauk 


SSSR, 1959. 186 p. (MIRA 13:1) 
1. AN USSR (for Serensen). ; 
(Measuring instruments) (Machinery--Testing) 
i - @ 
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DIMENTBERG, Fedor Menas'yevich, doktor tekhn nauk; SERENSEN, S.V., akadenik, 
otv.red.; ARTOBOLSYSEIY, I.1., akademtk,otv.red.; BLAGONRAYOV, A,Aoe 
akademik; red.; BRUYSVICH, N.G., skademilt; red.; DIKUSUES, Y.1., 
akademik, red.; PINEGIN, S.V., prof., doktor tekhn.nauk, red.; 
LEVITSKIY, N.I., prof., doktor tekhn.nauk, red.; KOBRINSKIY, A. Ye.s 
doktor tekhn.nauk, red.; RAYZVSKIY, N.P., kand.tekhn.nauk, rede; 
BESSONOV, A.P., kand.tekhn.nauk, rede; MSLEYEV, A.S., red.izd~ve; 
KUZ'MIN, NK., tekhn.red.; MAKUNI, Ye.V., tekhn.red. 


(Bending vibrations of revolving shafts] Isgibnye kolebaniia vraghcha- 
jushchikhsia valov. Moskva, Izd~vo ‘Akad.nank SSSR, 1959. 246 p. 


1. Akademiya nauk USSR (for Serensen). 
(Vibration) (Shafting) 
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CHERKUDINOV, Sergey Aleksandrovich; ARTOBOLEVSKIY, I,.1., akedenik, 
otv.red,; BLAGONRAVOV, 4.A., akademik, otv.red.; BRUYSVICH, 
N.G., akademik, red.; DIKUSHIN, V.I., akademik, red.; SS23uSeE, 
_5.V., akademik, red.; PINEGIN, S.V., prof., doktor tekhn.nauk, 
red.; LEVITSKIY, N.I., prof., doktor tekhn.nauk, red.; DI- 
MENTBERG, F.M., doktor tekhn.nauk, red,; KOBRINSKIY, A.Y@., 
doktor tekhn.nauk, red.; RAYSVSKIY, NW.P., kand.tekhn.nauk, 
red.; BESSCHOV, A.P., kend,tekhn.nauk, red.; KUDASHEY, AI., 
red. isd-va; ASTAF'YZVA, G.A., tekhn.red. 


[Synthesis of flat hinged-lever mechanisms; problems on the 

- yeproduction of a continuous function on a given section] 
Sintes ploskikh sharnirno-rychazhnykh mekhanizmov; gadachi 
o vosproizvedenii nepreryvnoi funktsii na gadannom otrezks. 
Moskva, Izd-vo Akad.nauk SSSR, 1959. 321 p. (MIRA 13:1) 


1, AN USSR (for Serensen). 
(Machinery, Kinematics of) 
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RATHRE, Sof'ya Isaakovna; SERENSEN, 5S.V., reteenzent; ZILOVA, 7.K., 
kand.tekhn.nauk, red.; KUZNETSOVA, 2rG., izdat.red.; ROZHIN, 
V.P., tekhn. red. 


[Breakdown caused by repeated loads} Razrushenie pri 
povtornykh nagruzkakh. Moskva, Gos.izd-vo obor.promyshl., 
1959. 351 p. (MIRA 12:8) 


ee 


1. Deyatvitel'nyy chlen AN USSR (for Serensen). 
(Strength of materials) 
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[9.4200 3/123/60/000/019/003/008 
. A005/A001 
Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1960, No. 19, pp. 20- 
21, # 103606 


AUTHOR: Serensen, 8. V. ¢ 
\ 
TITLE: On ths Accumulation cf Fatigue Defect in Cast Iron With Globular 


Graphite’at Alternating Bending 


nom 


PERIODICAL; V sb,: Nekotoryye prebi. prochnssti tverdego tala, Moscow-Leningrad, 

AN SSSR, 1959, pp. 273-279 

TEXT: Data from some invastigations are considered cn ths accumilasion of 
fatigue defects in cast iron with globular graphite shape on ferrite matrix 

(ferrite cast iron) and on perlite matrix (perlite cast iron). The defect 3 
accwmlation is characterized by changes in the fatigua surve paramaters and X 
addition of relative durabilities, depending cn the unsteady loading conditions, 

In ferrite cast izon, overloading causes hardening and increase of the exponent 

of ths fatigue curve (from 8.5 to 14), and only in the range of small numbers of 
eyeles (10° - 104 and less) and large stress amplitudes 6 > -1.7 ee the 
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&5185 
8/123/60/000/019/003/608 
A005/A001 
On the Accumulation of Fatigue Defect in Cast Iron With Globular Graphits at 
Alternating Bending 


overloading ezuses defect, In perlite cast iron, om tne contrary, overloading 

CAUSES defecs and decrease of the fatigue ourve exponscnt (from 15 to 9. 3), and 

only ab small numbers of load sycies (105 - 10°) ths overscad doss fot 2ause a / 
dsfeot. The fifference of the overloading effect on the fatigue f£ the 


the ferrite east iron matrix, repeabed strains cause col 
hardness, and inhibition of the fatigue defers, im conse 
is observed, In the periite sast iron matrix, fatigue sei 
at an early stage of the cyclic Loading near graphite inclu 
figsures dasorsase the further fatigue resistance, 


» 
ot cau 
resistance of tt X 
tasted cast irons is explicable by the difference in the structure matrice In \ 
ad in ox 


UL ALB. 


Translator's note: This is the full translation of the original Russian abstrac*, 
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SOV/122-59-6-4/27. 
AUTHORS: Serensen, S.V., \.-.. ‘Member of the Ac.Sc. Ukrainian SSR, 


: Kogayev, V-P., Candidate of Technical Sciences and 
Beksh, T.A., Engineer 


TITLE: Investigation of the Fatigue Resistance of the Metal ina 
Full-~scale Blade of a Variable Pitch Hydraulic Turbine 


PERIODICAL: Vestnik mashinostroyeniya, 1959, Nr 6, pp 17-20 (USSR) 


ABSTRACT: Test results are given comparing the fatigue endurance 
strength of standard laboratory Specimens and specimens 
of full-scale thickness cut out from hydraulic turbine blades 
made by the LMZ (Leningrad Metal Works) of 20Kh13N-L steel. 
The fatigue tests were carried out at the Institut mashino- 
vedeniya AN SSSR (Mechanical Science Institute of the Ac.Sc., 
USSR, with the help of special electromagnetic vibrator 
test rig. A sonic frequency valve generator supplies the 
vibrator which yields an exciting force of 280 kg at 200 
copes. The blade steel with a composition of 0.2% C, 
0.56% Si, 0.42% Mn, 0.02% S, 0.02% P, 13.07% Cr and 0.57% 
Ni has an ultimate tensile strength of about 


55 ico foie and an elongation of about 7-10%, according to 
Cardl/3 
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: : : . SOV, 122-592654/27 
Investigation of the Fatigue Resistance 0 the Metal in a Fulle- 


scale Blade of a Variable Pitch Hydraulic Turbine 


sizee Several combinations of types of loading were 
applied. Some in tension-compressions on a Schenck machine. 
16 mm long strain gauges of 95 ohms were used to measure 
the stress. Most tests were carried out at resonance and 
stopped with the appearance of fatigue cracks. Test 
results are shown in s-N curves (Figures 6-9) and 4 
Table 2. Specimens with, substantial defects had an 
endurance limit of 6 ke/: and those without large 
defects of about 9 kg/mm , both in bending of large spec- 
imens (diameter 40-100 mm). Specimens of 7.5 mm diameter 
cut from full-scale components had a minimum endurance 


limit of 22.5 kg/mm” put showed substantial scatter of 
values even at the endurance limit. These were tested 
by bending in retation. Specimens tested in tension- 
compression had an endurance limit of 


14.3 ee/mmn” (height of specimen 10 mm). Specimens of 
20 mm height, tested in bending, had a limit of 


2 
Card2/3 15 kg/mm’. In all, the endurance limit of full-scale 
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SOV/122-59-6-4/27 
Investigation of the Fatigue Resistance of the Metal in a Full- 
scale Blade of a Variable Pitch Hydraulic Turbine 
samples was up to 4 times lower than that of small- 
diameter laboratory samples in the same material. In 
spite of this, the fatigue strength reserve factor was 


shown to be adequate. 
There are 9 figures and 2 tables. 
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SERENSEN, 5.V.; BUCIOV, Ye.G. 


Programming of fatigue tests under conditions of statistical type 
stresses, Zav.labd. no.l1:1352-1358 ‘'59, (MIRA 13:4) 
(Materials --Testing) 
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sov/32-25-6-26/53 
AUTHORS : Serensen, S. V., Borodin, N. a. 


TITLE: On the Statistical Interpretation of the Results of Static 
Fatigue Tests (0 statisticheskoy obrabotke rezul'tatov dlitel'- 
nykh staticheskikh ispytaniy ) 


PERIODICAL: Zavodskaya Laboratoriya, 1959, Vol 25, Nr 6, pp 722 ~- 726 (USSR) 


ABSTRACT: To obtain reliable results in the determination of the limit 
of static fatigue strength at a given time and temperature 
several research workers (Refs 1,2) suggest that tests be carried 
out on 15-20 samples at various stress levels, and that results 
be interpreted statistically (Refs 3-5). This is based on the 
assumption that the dispersion of the experimental values ob- 
tained under equal conditions obeys one of the probability laws 
of distribution. The present paper analyzes the distribution 
law of the test duration t (which is necessary for the destruc- 
tion under a certain stress) as well as the corresponding re- 
duction of the cross section at the sample neck ¥, on destruc- 
tion. Tests on 100 standard samples of the aluminum alloy V~-95 
under stresses of 15 kg/mm2 and temperatures of 200 + 2° were 
made on K-3A machines for this purpose. The durability t of the 

Card 1/2 samples does not obey the normal distribution law (Fig 1), while 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548020018-2" 


"APPROV 


3S BESS SPAS SRS PAU Giese Rese Sgr 


ED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548020018-2 


geyser gE SURGE TET NT iy Bea ME 


On the Statistical Interpretation of the Results of S0V/32-25-6~26/53 
Static Fatigue Tests 


Card 2/2 


the values of ligt and lgy, settle along a straight line and 
thus exibit a normal distribution. The parameters of the distri- 
bution function of the quantities lev and lgy, are given 

(Table 1), and it is stated that the hypothesis of the distri- 
bution normality for lgtand lgy, is sufficiently reliable. The 
results of static tests on four'’stress levels on V~-95 samples 
are given as an example of a statistical interpretation (Fig 3) 
as well as the parameters of the distribution function of the 
90% reliability intervals (Table 2). The fatigue strength 
narrows proportionally to stress. The statistical interpretation 
described was made use offar the evaluation of the influence 
exerted by silicon impurities in the V-95 alloy upon fatigue 
strength and plasticity. A decrease in the Si content from 0.5% 
to 0.03% causes a rise in the value y, from 45-50% to 75-85%. 
Pertinent data of destruction probabitity as well as other 
comments with respect to the test accuraéy are also given 

(Table 3). There are 6 figures, 3 tables, and 7 references, 


_ 5 of which are Soviet. 
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28(5) 057 
AUTHORS: Serensen, S.V., Kotov, P.I. Sov 32—25-10-25 /63 
Sep canshaibaanGais Sema ia O 
TITLE: Tests by Periodic Thermal Stress of Variable Intensity in 
Connection With the Investigation of Thermal Fatigue 


PERIODICAL: Zavodskaya laboratoriya, 1959, Vol 25, Nr 10, pp 1216-1223 
(USSR) 


ABSTRACT: To rate the stresses under nénstationary thermal conditions for 
a massive cylinder of the EI 437B alloy (diameter 10 mn), the 
stresses and deformations (within the elasticity limits) 
appearing at periodic temperature variations on the surface at a 
rate of 100°/sec (heating from 0 to 800° and cooling from 800 to 
0°) were determined. The computations of the measurement results 
(Fig 1) show that considerable thermal stresses exceeding the 
flow limit as well as considerable plastic-elastic deformations 
(about 0.5 - 0.7%) develop. To investigate the resistance to 
destruction of alloys on periodic appearance of such deformations, 
a device like that by Coffin (Ref 3) may be used as has been 

done in the present case (Fig 2). The circuit scheme (Fig 3) of 
the device ensures the temperature conditions desired, one of the 
three thermocouples attached to the sample being connected to a 


Card 1/2 
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05736 
Tests by Periodic Thermal Stress of Variable Intensity SOV /32-25-10-25 /63 
in Connection With the Investigation of Thermal Fatigue 


thermostat of type RM-47. The coolant (air or water) is 
supplied by a special electromagnetic valve. The sample itself 
(Fig 4) is thin-walled and tubular with a sample length of 

70 mm. The temperature distribution along the sample was tested 
by welding 11 thermocouples along the latter (Fig 5) and 
carrying out measurements under various temperature conditions, 
It was found that the temperature distribution takes place 
regularly. The diagrams obtained for the stress variations 

fan 1), for the change in the elastic-plastic deformation 


Fig 8), and the deformation of the EI 437B alloy (Fig 9) 
under tensile and compression stresses at different temperature 
conditions are given. The method of determining the thermal 
fatigue is described, and the results obtained for the EI 4378 
alloy are indicated (Table). There are 9 figures, 1 table, and 
5 references, 4 of which are Soviet. 
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SERENSER: S.V., akademik; KRAMARENKO, 0. Yu., kand. tekhn. nauk. 


Structural strength of nodular cast iron, Vest, mash. 39 no.l: 
75-84 Ja '59, (MIRA 12:1) 


1,AN USSR (for Serensen). 
(Cast iron--Testing) 
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SERENSEN, S. V¥. & SHNEYDEROVICH, R. M. (Mechan Kes insti 


Moscow) 


"On the Plasticity Function Under Cyclic Deformation." 


report submitted for the Xth International Congress of Applied Mechanics, 
Stresa, Italy, 31 Aug - 7 Sep 60. 
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SPERANSKIY, Nikolay Vasil'yavich; ARTOBOLEVSKIY, I.1., akademik, otv. 
red.; DIKUSHIN, V.1I., akademik, red,; SERENSHH, 5.¥., akademik, 
red.; PINEGIN, S.V., prof., doktor tekhn.nauk, red.; LEVITSEIY, 
A.1I., prof., doktor tekhn.nauk, red.; DIMENTBERG, F.M., doktor 
tekhn.nauk, red.; KOBRINSKIY, A.Ye., doktor tekhn.nauk, red.; 
RAYEVSKIY, N.P., kand.tekhn.nauk, red.; BESSONOV, A.P., kand. 
tekhn.nauk, red.; SOKOLOVA-CHESTNOVA, V.A., red.izd-va; SUSHKOVA, 
L.A., tekhn.red, 


(Designing Geneva wheels] Proektirovanie mal'tiiskikh mekhanizmov. 
Moskva, Izd-vo Akad nauk SSSR, 1960. 92 p. (MIRA 13:8) 


1. AN USSR (for Serensen). 
(Mechanical movements) 
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Akademly® nauk SSSR. Institut metallurgeii {men 
Ustalost' metellov; materialy soveshchanily® po ustalostL metallov 22-2 
gentyabrys 1958 g- (Fatigue of ; Mate nference oD Fatigue 
of Metals, September 92-28, 1958) Moscow, 1960. 157 Pe 3,500 copies printed. 
Member, Academy of Sciences USSR; 
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_ SHRENSEN, S.V., akademik, red.; PINEGIN, S.¥,, doktor tekhn.nauk, 
red.; LEVITSKIY, N.1I., prof., doktor tekhn.nauk, red,; DIMELTBERG, 
¥.M., doktor tekhn.nauk, red.; KOBRINSKIY, A.Ye., doktor tekhn, 
nauk, red.; RAYBVSKIY, P.P., kond.tekhn.nauk, red.; BESSONOV, A.P., 
kand,tekhn.nauk, red.; GORSHKOV, G.B., red.izd--va; MAKOGONOVA, 
I.A., tekhn.red, 


[Theory and design of pneumatic power devices] Teoriia 1 raschet 
silovykh pnevmaticheskikh ustroistv, Moskva, Izd-vo Akad. nauk 
SSSR, 1960. 177 p. (MIRA 14:2) 
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{Endurance test of machine parts; collected articles ] Ispytaniia 

detalei mashin na prochnost': sbornik statei. Po materialam Komi~ 

teta prochnosti NTO Mashproma. Moskva, Gos.nauchno-tekhn.izd-vo 

mashinostroit.lit-ry, 1960. 226 p. (MIRA 13:4) 
(Machinery——Taating) 
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kand.tekhn.nauk; SEMIROG-ORLIK, ¥.N., kand.tekhn.nauk; YANKEVICH, 
V.F., inzh.; GORB, M.L,., kand,tekhn.nauk; RAKHLINA, NP., 
tekhn,.red, 


[Increasing the wear resistance and useful life of machinery in 
two volumes] Povyshenie iznosostoikosti i sroka sluzhby mashin 
v dvukh tomakh, Kiev, Izd~vo Akad.nauk USSR. Vol.l. 1960, 

486 p. (MIRA 13:12) 


1. Vsesoyuznoye nauchno-teknnicheskoye obshchestvo mashino- 
stroitel'noy promyshiennosti., Kiyevskoye oblastnoye pravleniye. 
(Mechanical wear) 
(Mechanical engineering) 
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{Reference book for machinery designers in six volumes] Spravochnik 
mashinostroitelia; v shesti tomakh. Red.sovet: N.S.Acherkan i dr. 


Izd.3., ispr. i dop. Moskva, Gos.nauchno~tekhn.izd-vo mashinostroit, 
litery. Vol.1. Pod red.N.S.Acherkana. 1960. 592 p. (MIRA 13:10) 
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18.6200 re 202 $/179/60/0000%/030/027 
B191/E181 
AUTHORS: Borodin, N.A., and Serensen, S.V. (Moscow) 
TITLE: On Long-time Static Failure in = Zone of Stress 


Concentration 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashinostroyeniye, 1960, No 4, pp 65-72 


TEXT: The analysis of the conditions of creep faiiure’in 
regions of stress concentration requires a knowledge of the strain 
and stress distributions in the process of applying the load. 
The Neuberg solution for the region of a notch is limited to 
aiastic conditions, which prevail only in the beginning with 
specimens operating for long periods at elevated temperatures. 
A re-distribution takes place with the appearance of plasticity. 
Analytical solutions under creep conditions have peen obtained by 
: Russian investigators, but without experimental verification. 
Experimental methods were developed later. The. present paper deals 
with the analysis of the strain and stress condition in the zone of 
strass concentration near a hole in a thin plate under conditions 
of reap. The grid method is used in the form of micro~grids 
ene earlier for the study of the mioro-plasticity of alleys. 
Gard 1/+ 
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8191/8181 
On Long-Time. Static Failure in a Zone of Stress Concentration 
The grid is inseribed by the diamond pyramid of a micro-hardness 
taster. The local stress concentrations due to the grid lines of 
about one micron depth can be ignored under conditions of stress 
relaxation, The higher resolution demanded in the present paps> 
was achieved by using a comparator with a scale division of 
0.2 microns, Precision grids with a pitch from a few microns to 
1.5 mm can be drawn to an accuracy of 0.3 microns. V-95 aluminium 
alloy strips of 30 mm width, 1 mm thickness and a hole diameter of 
A mm, were tested permitting the approximation of an infinitely \ 
wide plate in a plane stress state. The tests were conducted at 
200 °G, Deformations. were measured with the same comparator. 
With a length of base of 0.4 mm, an accuracy of measurement of 
0.05% was possible, Earlier experiments. have shown that a length 
of base amounting to 20% of the notch radius caused an error of 
only 1.1%, compared with a zero pase, Periodically, every twenty 
hours, the specimens were removed from the testing machine and the 
jeformaticns measured. With this technique the purely piastis 
srsap deformations were obtained, The elastic components. are small 


Gard 27% 
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and can be accounted for by analysis. A discussion of basic 
Y analytical propositions in the range of steady creep and some 
subsidiary tests. are reported to verify the effectiveness of the 
experimental conditions. To determine the assumption that failure 
starts not at the hole contour but at some distance from it, in the 
zons of maximum deformations, specimens were tested in a specially 
puilt furnace where they could be photographed during the test with 
a magnification of 40. Tests to failure of specimens with and 
without holes were carried out at several levels of nominal stress, 
in, order +o determine whether the reduced notch sensitivity at 
elevated temperatures, as found in short-time static tests, also x 
applies. to long-time tests, Among the conclusions from this study, 
4¢ was found that the concentration of creep deformations around a 
hole in a plate initially diminishes somewhat for a few hours but 
remains high throughout the test period. The largest deformation 
occurs at a distance of 0.2:- 0.3 mm from the hole edge. In the 
econsentration zone, 4 substantial stress. relaxation is. observed, but 
not enough to eliminate a significant stress concantration until 


Gard 2/5 
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failure. The highest rate of relaxation takes place in the first 

few hours of testing. The failure starts a small distance from the 
hole edge in a thinned out cross-section of the specimen. The 
development of a local deformation in the hole region begins 
substantially earlier than the complete failure of the specimen, a 
The creep strength limit in terms of nominal stresses based on the 
criterion of the beginning of local deformation is lower in 


Specimens with holes than in solid specimens, 
There ara 10 figures and 9 referencess 7 Soviet, 2 English and 
l German, 


SUBMITTED: April 22 5 1960 
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AUTHORS; S.V. Serensen, Doctor of Technical Sciences, Professor, 
and P.I: Katov; Assistent 


TITLE: The Bauschinger effect in 3)\ - 437 (EI - 437B) alloys 
during cyclic deformations within a wide range of tem- 
peratures - 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Mashinostroy- 
eniye, no. 5, 1960, 65 ~ 74 


TEXT: The defective elastic properties, i.e. the Bausching- 
er effect, of the refractory alloy EI - 437B during cyclic loading at 
normal and high temperature are discussed. These were investigated at 
a constant amplitude of elastic and plastic deformations using devices 
mentioned by S.V. Serensem and P.I. Kotov (Ref, 6: Zavodskaya labora- 
toriya, no, 3, 1960) and by D.F, Ivchenko and P.I. Kotov (Ref. 7: Izv. 
vuzov. Mashinostroyeniye, no. 12, 1957). The maximum stressing in the 
period from 0 to 1 is W440 The specimen is unloaded, and then strain- 
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ed in the opposite direction up to a point where maximum compression, 
O46 » takes place. This is followed by unloading and tension and go 
on. The beginning of a new cycle coincides with the unloading. The am- 
plitude of the experimental deformation is given by 

| ae Ee. & 


t c 


a ae 


where ©&4 is the elastic and plastic deformation due to tension; &, 

is the same during compression and €, is the residual deformation 
produced by compression. The range of tests covered 20°, 700° and 800°C, 
on account of the deterioration of mechanical properties of the alloy 
at about 700°C. The experiments demonstrated a rapid stabilization of 
the process, regardless of temperature and amplitude. The cyclic de 
formation in the steady state period is accompanied by marked changes 

of deformation curves for all temperatures, as well as by decrease of 
elastic and yield limits. The reversal of deformation at 20°C produc- 

ed a 30% reduction of the elastic limit during the first cycle, and 
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&@ somewhat smaller decrease of elastic and yield limits in the compre- 
ssion stage. The Bauschinger effect appears also at high temperatures, 
its stabilization at 700°C is reached in the fourth cycle. The elastic 
limits for tension and compression decreased by 34 and 41 % respective- 
ly for a temperature of 800°C. There is a marked difference in the 
characteristics when comparing the steady state with the first load 
cycle at various temperatures. There is a slight increase of yield 
point at 700°C in the period of stabilization. From the data it is 
possible to see that the limits of elasticity and yield at 20 and 
800°C for tension exceed those due to compression. The reverse is 
valid for 7000C. The cyclic deformation with amplitudes of 1 % marks 

& Significant drop in the elastic and proportionality limits, and a 
less significant one in the yield point. At, 800°C there is a more a 
pronounced drop in the characteristics. The Bauschinger effect incre- 
ased with lower residual deformation, There are 7 figures, 1 table 

and 7 references: 4 Soviet-bloc and 3 non-Soviet-bloc..The referen- 

ces to the English-language publications read as follows: R.L. Wolley, 
The Bauschinger effect in some face-centred and body-centred cubic 
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metals, J. of theoretical, experimental and applied physics, v. 44, 
no. 383, 1953; L. Bairstow, Phil. Trans, Roy. Soc., v. A, 1910, 210. 
/ 
ASSOCIATION: Moskovskiy aviatsionnyy tekhnologicheskiy Lastitut oe 
(Aviation Technological Institute, Moscow) 


SUBMITTED: November 14, 1959 
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. AUTHORS 3 Serensen, SoV., Academician and 
Ketov, P.i., Engineer 


0 
PITLE: The Process of Blastic-Plastic Strain ef Alloy EI=437B"" 


PERIODICAL:Teploenergetika, 1960. Nr 8, pp 60-66 (USSR) 


ABSTRACT: Tc assess numerically the resistance tc thermal fatigue 
of materials that cperate under rapidly varying 
temperature conditions it is important te study the 
process of elastic-plastic strain but in this respect 
insufficient attention has yet been paid to strain in the 
initial stages and after a number ef temperature cycles. 
Elastic-plastic strain of constant amplitude at given 
temperature is first considered, Since alloy BI-437B 
loses much of its strength at temperatures above 700 C 
the tests were made at temperatures of 20; 700 and 800°C 
with a few at 600°C. The amplitudes of the elastic~ 
plastic strains ranged from 0.3 to 1%. By way of 
example, Fig 2 allustrates the process of elastic-plastic 
strain with an amplitude of 1% at temperatures ef 20; 

Card 1/§ 700 and 800°C. With cycli: leading the strain process W 
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The Process of Elastic~Plastic Strain of Alloy EI-437B Due to 
Thermal Fatigue 


becomes stabilized at all temperatures and so the 
shape and size of the hysteresis loop is stabilized. 
In the first cycles there is a considerable decrease 
of the elastic limit and also of the yield point. A 
number of secondary factors were studied such as the 
influence of holding for eight hours under stress in 
the hot condition, preliminary cyclic straining, and 
transition from one test temperature to another at 
various rates; but these were found to have little 
influence on the strain process and the conditions of 
stabilization at the test temperatures used. For alloy 
EI-437B there are two regicns of stabilization, one 
from 20 to 700°C and the other over 700°C. The 
differences between them are briefly discussed and 
graphs of changes in the remanent strain for a 
stabilized cycle at various test temperatures are given 
in Fig 4, Graphs showing the relationship between the 
remanent strain and the elastic-plastic strain 

Card 2/5 amplitude are plotted in Fig 5 and are approximately VY 
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The Process of Elastic-Plastic Strain of Alloy EI-437B Due to 
Thermal Fatigue 


: lanear irrespective of temperature. The process of 
elastic-plastic strain of given amplitude with varying 
temperature is then considered on a theoretical basis 
and a diagram of the process is given in Fig 6. The 
different behaviour ef the material at temperatures 
below and above 700°C is discussed, At temperatures 
below 700°C stabilization occurs rapidly. At temperatures 
above 700°C the mechanical strength of the material is 
lower when it is hot than when it is cool and so the 
process is asymmetrical. This has the effect of 
increasing the remanent strain. The process of elastic. 
plastic strain during thermal fatigue is then considered. 
Tnis process takes place at variable temperature, the 
cyclic loading resulting from thermal expansion and 
contraction of the material, The process is described 
with reference to the theoretical cyclis strain diagram 
of Fig 7. The sample is represented as a combination 
of rigid and elastics elements. The approximate analysis 
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of the process shows that during thermal fatigue, the 
process of elastic~plastic strain becomes stabilized 
under any cyclic thermal conditions. At temperatures 
below 700°C the process is practicaliy symmetrical but 

at temperatures above 700°C, because the strength of the 
material is reduced, the compressive stress is appreciably 
lower than at lower temperatures. Moreover, as will be 
seen from the diagrams of Fig 8 and 9 which correspond 

to models with and without the elastic elements, the 
hysteresis loop is greater at the higher temperature. 

The reasons for this are discussed, The above 
consideration of the process of elastic~plastic strain 
during thermal fatigue shows that laboratory test 
conditions can reproduce the typical cases of strain due 
to thermal stresses that occur during cyclic heating of 
parts. To analyse the corresponding thermal stresses 

and conditions of reproduction of the process of elastic- 
plastic strain, it is necessary to know the relationship 
between the stresses and strains with different numbers 
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TITLE: Presentations of Load Variation Probabilit 
PERIODICAL: Vestnik mashinostroyeniys, 4960, No. 40, PP- 40-17 
TEXT : The existing calculation methods and dat 


dies of work load and fatigue are discusse 
works (Soviet and foreign). 


parts of presses 


nological machines. 
works are used for plotting the amplitude 


unit for various parts 
chassis and springs, automobile rear axle, 


top structure). 
spectra in general form (i; 
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8/122/60/000/011/005/020 
A161/ A127 


Serensen, S. V., Academician of the AS UkrSSR; 
Buglov, Ye. G., Engineer 


The strength of parts in connection with probability interpre- 
tation of load and fatigue characteristics 


PERIODICAL: Vestnik mashinostroyeniya, no. ll, 1960, 23 - 32 


TEXT: The topics disoussed in this article had been presented at the 
Inter~Technical Institute Conference on Strength at the MVTU imeni Bauman in Oct. 
1959, and at the All-Union Assembly on Mechanics in Jan. 1960. Fatigue test re- \ 
sults are interpreted from experimental data of studies by A. Freudenthal, R,. 
Heller (Ref. 5: On Stress Interaction in Fatigue and a Cumulative Damage Rule, 
"Journal of the Aerospace Sciences", Vol. 26, July 1959, No. 7) and A. Freuden-~ 
thal, R, Heller (Ref. 6: Accumulation of Fatigue Damage, Fatigue in Aircraft 
Structures, Academic Press, Inc., Now York, 1956). Tests of SAEH340 steel are 
presented in logarithmic probability coordinates and the theory of probability 

is recommended to be used in the estimation of the dependability of parts. Gra- 
phical analysis is suggested for the calculation of the probability of failure 
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for the general case of stationary and non-stationary loads. The authors, referr- 
ing to an artiale published by them in (Ref. 4; Vestnik mashinostroyeniya, No. 10, 
1960) emphasize that probability interpretations of variable load rates of parts 
may be based on the amplitude spectra and the accumulated number of oyoles of 
effective stresses, strength analysis conditions provided. Conditions of destruc- 
tion by fatigue are desoribed on the basis of static treatment of endurance limits 
and the number of oyoles, needed to achieve the case of destruction, and also on 
the basis of probability interpretations of effective stresses. Furthermore, the 
application of the probability theory to the determinaticn of the reliability of 
operating parts may lead to a more objective interpretation of the endurance by 
the probability of destructibility or non-destructibility for a given time lapse 
of service time. Integral calculus of the probability of destruction is illustra- 
ted by Figure 5 and 6. Two practical examples of probability calculations are 
inoluded: Calculation of the destruction or failure probability of a crankshaft at 
one of its cheeks (Figure 12) and of an automative transmission shaft of a self- 
-propelled machine (Figure 13). According to the assumed linear dependence of 
the bending stress amplitude in the cheek of the shaft on the value of non-axiali- 
ty of the bearings § (e.g., on the relative displacement of the mid bearing sup- 
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port of a three~bearing shaft) and in accordance with the normal distribution of 
probabilities of the values § , the following formulas were derived for the pro- 
pbability of the load maracteristics of the crankshaft: 


_ le - &)* 
254 


where &. is the amplitude of the rated flwaural stresses in the cheek of the shaft 
corresponding to the most probable value of non-axiality of the bearing supports 
occuring during the operational process; S. the mean square deviation of the am- 
plitude. Figure 12 includes also a fatigue diagram according to the parameter of 
the number of cycles, values and concentrations of stresses which were close to 
those of an actual shaft. The limit positions of the curves, €.&+,5 of the curve 
Pas determining the endurance limit of the stresses and used in the calculation 
of the failure probability are approximately described by the regular law of dis- 
tribution of the probabiltiy according to the formula 
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where En is the average value of the endurance value; S, is the average square of 
the endurance limit. Calculation of the failure probability was based on a gra- 
phical analytical method using the following parameter values of statistical dis- 
tributions: 6q = 7,75 ke/mm?; S, = 1 ke/mm?; & = 12 ke/mm?; 3, = 0.432 ke/am™. 
The data obtained are included tn the table. In the case of the transmission 
shaft, a diagram was plotted to determine the relation between the life endurance 
and the allowable mean stress amplitude based on the failure probability parame- 
ter in order to be able to trace such variable factors as e.g., the guaranteed 
life (determined by the value Raisin) and the part dimension factor (estimated by 
changes of the 6 factor, a mean amplitude value of an amplitude spectrum for non- 
-gstationary stress loads). Considering 5a mean stress amplisude for the basic load 
conditions in the given calculation one may determine, by means of the diagram 
(Figure 13), a) the failure probability or the life safety longevity of all parts 
a goes or b) the dimensions of parts to be designed with a given life endur- 
ar 9 
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ance and allowable failureprobability. The adoption of a certain failure probabi- 

. litiy’ value, e.g., 0.005, indicating that operational life of a great number of 

: parts, e.g., 0.5 %,will break down prior to the predetermined rated life has to be 
' based on analyses of operational features of existing designs, on the standards of 
their dependability and on economic considerations. Furthermore, the dissipation 

of life endurance under operational conditions in connections with the safety fac- 
tor are discussed. Based on the methods for determination of the failure probabi- 
lity it is possible to establish relations between the scattering of load and fa- 

tigue characteristics of a set of parts on the one hand, and the scattering of the 
life and assembly units in operation on the other hand. The following formula for 
the safety factor 


has been established. According to the same in case of the exemplatory crankshaft, 
1.55 has been obtained. It is considered as being not adequate enough if in addi- 
tion to the dissipation of load and fatigue characteristics the life endurance and 
failure probability is not involved. There is no doubt that the reliability in 
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' the determination of the safety factor and of its numerical value in connection 
with probability interpretation has to be based on accurate and complete initial 
data on the load spectra and the fatigue resistance of metals applicable to the 
parts in question (dimension factor, non-homogeneity of stress condition, surface 
finish, quality eto.). Therefore, the results of probability interpretation have 
to be considered above all from the conceptional point of view on the specifio 
effect of various factors on the strength of parts by simultaneously implicating 
the changeability of operational loads and mechanical properties. As to the single 
and different results obtained for the safety factor and its probability value, 
they have to be evaluated in connection with operational data from the operating 
machine prior to the accumulation of systematical test experiences based on the 
use of probability interpretation methods for the strength of parts. There are 
16 Figures, 1 Table and 11 references: 8 Soviet-bloe and 3 non-Soviet-bloc. The 
two English-language references have been mentioned in the body of the abstract. 
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AUTHORS: Serensen, 5» yo, Doctor of Technical Sciences. Pre- 
fessor, and Kotov. Pe le; Engineer 


TITLE s Investigating the process cf elastic and plastic dé- 
formation of the 3/-437B (EI-437B) alloy during oye 
lic loading 


PERIODICAL: Iagvestiya vysshikh uchebnykh gavedenly > Mashinostre=- 
yeniye; 10s 12, 1960, 110-126 


TEXT: The amplitudes of de rion were O 9.8 and 4.0% 
and the temperature levels 20°, and 80 as of test- 


ing and equipment were describe he gnalysié 


of data obtained shows rapid st 
h cycle). There js a ma 
second and subseq yelese At 
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a tension is j t there is 2n inversé 
f reduced maximum str gC a to the first 


20 


Gard 1/3 


/ / 


See nti vies. cia tic Seie ae weighs 2 a gdh it 


22709 
$/145/80/000/0!2/004/008 
Investigating the process oo. D22 1/D301 
eycle. The process in the stabilized state is asymmetrical for ail 
temperatures, the stress amplitude at compression being larger 
than at tension, The elastic modulus dees ncot vary essentially, 
but the elastic part in a stabilized cycle is markedly shorter 


than in the first cycle. There was no perceptible effect of preli- 
minary deformations on the process of etabilization. The resizt- 
ance of the alloy to elastic and plastics deformations at 800°S haa 
a Singular character, consisting in an essential change of the 
stress amplitude in comparison with lower temperatures. Varistion 
of temperature from 20 to 700°C, does not affect the deformaticn 
process at 700°C. At 800°C, if the specimers were tested firs: 4 


low temperatures. there is a drop sf stress and an increase of ree 
sidual stress, Previcus testa at 700°C or 800°C affect essentisiis 
the process at 20°C, The impcertance of pauses in the process da 
pends on temperature, The exposure at 700°C which is the aging tem 
perature cf this alicy seems to restore the initial properties 

and causes a change in the deformatisn pattern. Purther examing}- 
ions resulted in coincidenss cf curves of stabliized cycles be- 
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fore and after the pause. There are 14 figures and 6 references: 
4 Soviet-bloc and 2 non-Soviet-bloc.-The references to the Eng. 

lish-language publications read as follows: E, E, Balwin., G, TI, 

Sokol and L. FB, Goffin, American Society for Testing Materials, 

Proceedings, v. 51s 49975 567-586; H, Majors, Trans, of American 
Society for Metals, v. 31, 1959, 421-437, 


ASSOCIATION: MATI 
SUBMITTED: March 26, 1960 
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s/032/60/026/02/029/057 


Serensen, S. V.; Borodin, N. A. B010/BC09 


\g 
Peculiarities of Tests of the Static Fatigue depeuetr of 
Aluminum Alloys 
¥ | 


Zavodskaya laboratoriya, 1960, Vol 26, Nr 2, pp 193 - 197 
(USSR) 


Investigations of the effect of the absolute dimensions of 
samples upon the static fatigue strength in the case of 
dilatations cf the V95 aluminum alloy were carried out. The 
stresses in this alloy are relieved and it becomes more plastic 
when subjected to rather high temperatures for a long time.The 
fatigue strength tests were carried out by means of K-3A and 
DST-5 machines at 200; An analysis of the results cbtained 
and the statistical evaluation of the experimental data (Table) 
permita the following conclusions to be drawn::.The influence 
of the absolute dimensions of the samples upon their fatigue 
strength is basically determined by a reduction of the uniforn 
plastic deforming capability with the increase in absolute 
dimensions, It is inexpedient to test the fetigue strength of 
samples with diameters below 3-6 mn. If guch samples are a 
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the effect depending on the order of dimension of the sample 
must be taken into account at the transition to the results 
obtained with samples of diameters of 6-10 mm. A reliable 
evaluation of the effects of technological and constructional 
factors (e.g-, the absolute dimensions of the samples) upon 
the fatigue strength is possible only if the values found are 
analyzed in consideration of their Spread. For this purpose 
the tests must be carried out with the same stress on a number 
of samples (at least 15=20), and the values obtained must be 


treated statistically on the basis of the normal logarithmic 
law of distribution. The papers by T. A. Kontorova and 

Ya. I. Frenkel! (Re? 2) and N. G. Plekhanova and S. I. Ratner 
(Ref 5) are mentioned in the paper. There are 5 figures, 

1 table, and § references, 4 of which are Soviet. 


Moskovskiy aviatsionnyy tekhnologicheskiy institut (Moscow 
Aviation Technological Institute) 
et ical institute 
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AUTHORS ; Serensen, 8. V., Kotov, P» I, 8/032/60/036/03/031/064 
vere TTR Yea BO10/B005 


ae 


TITLE: Apparatus and Method of Investigating the Process of Blastic- 
Plastic Deformation in Elongation - Compression 
qe 


2b 
PERIODICAL: Zavodskaya laboratoriya, 1960, Vol 36, Nr 3, pp 332-335 (USSR) 


TEXT: This paper desoribes 
samples for repeated 
well as the method o 


mechanism is provided. 

tion diagrams (elongati perature ranges. The deforma~ 
tion was read off by a special optical device, the sample being marked for this 
purpose. A deformation diagram (Fig 4) of the EI 437 Bijalloy obtained on the 

device described (at 700°) is given as an example. There are 4 figurea and 3 ref. 
erences, 2 of which are Soviet, 


Card 1/1 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548020018-2" 


"APPROVED FOR RELEASE: 07/13/2001 


CIA-RDP86-00513R001548020018-2 


“Hl 
Hess 


8538h 
$/032/60/026/010/015/035 
(7 ¥200 5016/3054 
AUTHORS: Serensen, S. V. and Kotov, P. I. 
eS 
TITLE: Reproduction of the Process of Elastoplastic Deformation 
in Thermal eee ho ako 


PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 10, pp. 1133-1136 


TEXT: The authors discuss the process of destruction of workpieces by 
thermal fatigue due to cyclic thermal stresses in turbo-engines. Fig. 1 


schematically shows a simulation of elastoplastic deformation in thermal 
fatigue. The authors derive the deformation equations for different tem- 
perature cycles. By means of these, the values for rigidity, and the 
cyclograms of deformation at constant, but different, temperatures which 
are sufficiently close together, it is possible to characterize the de- 
formation process 5, = f(t) of a sample under cyclic stress, which 


Simulates the process of elastoplastic deformation in thermal fatigue. 
The authors stress the fact that the reproduction of thermal fatigue in- 
volves considerable difficulties. Apart from the fact that the apparatus 
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with preset thermal conditions and a corresponding stress is very com- 
plicated, several experiments must be carried out before to determine the 
law 8) = f(t) (as well as 6= F(v)) (in order to establish deformation 


diagrams). This must be done for different constant temperatures within 
the respective temperature range of the thermal cycle. At the Same time, 
the investigation of elastoplastic deformation (e.g., according to 

L. Coffin, Ref. 4, or the authors! paper of Ref. 5) is rendered dif- 
ficult by several circumstances. For these reasons, the simulating tests 
described would offer - in spite of the difficulties mentioned ~ better 
possibilities of investigating elastoplastic deformation. Further, this 
method will be of particular importance in studying the characteristic 
features of the accumulation of plastic deformations, and, what is more, 
in studying the conditions of destruction by thermal fatigue. There are 
3 figures and 6 references: 4 Soviet and 2 US. 
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PINEGIN, S.¥., doktor tekhn. nauk, prof., red.; LEVITSKIY,A.I., _ 
doktor tekhn, nauk, prof., red.; DIMSNTBERG, F.M., doktor tekhn. 
nauk, red.; KOBRINSKIY, A.Ye., doktor tekhn. nauk, red.: 

RAYRVSKIY, N.P., kand. tekhn. nauk, red.; BUSSONOV, A.P., kand.tekhn. 
nauk, red.; ORPIK, S.L., red. izd-va; LAUT, ¥.G., tekhn. red.- 


[Asymtotic methods for calculating bending vibrations of turbo~ 
machine rotors] Asimptom{chaskle metody rascheta izgibnykh ko- 
lebanii valov turbomashin. Moskva, Izd-vo Akad. nauk SSSR, 
1961. 165 p. (MIRA 14:5) 
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Garf, Leonid Aleksandrovich KoZiov, 
sakevich, Oksana Yur'yevna Kramarenko, 


Siutskaya 


Academician, Academy of Sciences 
evitn Buglov, Mikhail Ernestovich 


Nikolay Ivanovich Kor- 
and 01'ga Borisovna 


Prochnost'pri riestatsionarnykh rezhimakh nagruzki (Strength 


Under Nonstationary 
AN UkrSSR, 1961. 294 p. 


Sponsoring Agency: 
tekhnicheskikh nauk, 


of Publishing House: 
V. Ye. Sklyarova,. 


Ed. 


Akademiya nauk Ukrainskoy SSR. 


Loading Conditions) Kiyev, Izd-vo 
2000 copies printed. 


Otdeleniye 


0. M. Pechkovskaya; Tech. Ed, : 


PURPOSE: This book i8 intended for engineers of design bureaus, © 


industrial laboratories, 
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Report submitted for the Conference on Design and Strength 
Analysis, Hungarian Acad. Sci. Oct. 1961. 
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is employed. The findings are plottes 
Abscissze: log N (number of cycles to in- 
sures, per Serensen, cited above). Ordinates: Failure pro- 
sed on the normal- distribution law. Parameter: Stress ¢- 
for the various stress levels are also drawn. A cross-plot 
-versus-logN diagram in which the failure probability P serve. 
curves (oz confidence bands)- The fatigue curves for a 
p=0 is plotted by the 'sensitivity- threshold" W, which, according 
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linked with the failure probability. With decreasing failure Probability it is found 
that not only dogs the intensity of the maximal stress and the Corresponding number 
of cycles required to produce failure decrease, but there {isalsoa Weakening of the 
effect of nonuniformities of the stress distribution 25sclute cress-sect- 


nal dirnensions onthe intensity of Smax- The rej 


bability and the Similarity laws in fatigue failures is sos 
pee 


a 
taken into account in the experimental essessment of these. factors end their use in 
Stress analysis. The further accumulation of fatigue Characteristics (acquired ex- 
Dérimentally) in a probabilistic interpretation, with due consideration of the peculi- 
avities of the Similarity laws, should enhance the reliability of stress analysis and 
provide a better SuDstantiation for a selection of permissible stresses and margins 
of safety, especially in large machines and structures. There are 9 figur I 

a 


2 5; 
(unnumbered) table, and 15 references (13 Russian-languag nglish- 
language: Freudenthal, A. M., Gumbel, E.I., Failure and Survival in fatigue, J.of 
‘Appl. Physics, v.25, no. 11, November 1954; Weibull, W. A statistical represent- 
ation of fatigue failure in solids, Royal Institute of Technology, Stockholm, Trans- 


actions, no. 27, 1949). 
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M73 I}. 
AUTHORS:  Serensens S.V. and Shneyderovich, R.M. (Moscow) 


TITLE: Investigation of the stress state and strength in 
elastoplastic cyclical deformation 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Mekhanika i mashinostroyeniye: 
no. 4, 1961, pp- 136 - 140 


TEXT: According to previous work (Gusenkov, A.P. and 
Shneyderovich, R.M. - this journal, no» 2, 1961), the stress~ 
strain diagram for elastoplastic cyclic deformation in the- 
k-th half-cycle can be written as: 


_ Ve) = a f = - 1 + 
«* 2 


(1) 


Ss 
where the stress §& and the strain €& are expressed in 
terms of the stress on and the strain & at the yield 


value, A and a are parameters of cyclic deformation, 
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couple and angle of twist for A=1.5, a= 0:5 and 

k=l, 2, 5, 10, 100 half-cycles. An approximate solution to 
this problem is also derived and is compared with the exact 
solution, Further development of the analysis enables the 
stress~distribution in a perforated strip to be calculated and 
the bearing of the results on the problem of fatigue failure 
is briefly discussed, 

There are 6 figures and 2 Soviet-—bloc references. 


SUBMITTED: March 17, 1961 
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AUTHURS: ‘Serensen, S.V., Academician AS USSH, Kramarenko, Uo 
Yue. Candidate of Technical Sciences, and 
kulikovskaya, UoV. 


VITLEs Kinematics of fatigue destruction of cast iron 
containing spheroidal graphite 


PERIODICAL: Vestnik mashinostroyeniya, noo 5» 1961, 14 = 19 


THxT: ‘the presence of spheroidal grapnite in cast iron imparts a 
neculiar character to fatigue destruction of the latter, compared oy 
%o the similar process in steel. Study of this phenomenon was car~ 
ried out with consideration of technoiogy of its production, struc~ Y 
tural features and type of load. The tested material was produced 
in an electric furnace with additions of magnesium and ferrosilica- 
Its composition was as fcllowss 3.14 ~ 3034 % C; 2030 ~ 2.58 # 
1; 0.68 = 0.72 % Mng 0.010 = 0.019 % S; 0010 - O.12 % Py and 0.05 
6.052 % Mg. The cast iron was subject to annealing at 550-600°C 
during 4 hours. It contained a small quantity of ferrite on the 
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fringe of graphite inclusions, Two structural variants were obtai- 

ned through heat treatments Pearlitic after normalization, and 

ferritic = due to annealing. Investigation of destruction was car@ 

riei out on plain specimens py testing symmetrical pending and tor~ 
sion, The surface of the specimen was observed with the use of a / 


tural components was also carried out microscopicallys Fatigue dé- 
struction of cast iron was tested at various ievels of stressing. 
Appearance of damage on the surface always begins with graphite in- e 
clusions, independently of the structure. Damage in the metallic 
pase is also at spots where graphite 1s nesr the surface. Not all 
these cracks develop during furtber experiments. The authors ré=- 
ferred to cracks with a maximum length of U.25 mm as a first stage 
he duration of this stage depends upon the level of stressing The 
second stage is characterized by growth of one or more figures. In- 
dividual fissures converge in the direction of the weakest spots of 
the metallic matrix, and at the same time they gow at the surface 
and in depth. ‘the rate of this inerease depends upon stress anc 


structure of cast 4ron, At a certain point there is a sharp change 
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in the above speed of growth which signifies the start of the 
third stage, when separate parts of cracks are united and form one 
or several main fatigue cracks. The working section of specimen is, 
therefore, reduced, stress is increased, and finally, the ultimate 
destruction takes place. Metallographic study established that the 
form of graphite is of great importance. Irregular shape promotes 
concentration of stresses in the matrix, and earlier creation of 
cracks, and apparently reduces the number of cycles required for 
destruction. During deformation of ferritic and pearlitic matrices 
around graphite inclusions, the latter are not subject to destruc~ 
tion. Destruction in ferrite is characterized by marked plastic de- 
formations and, the appearance of shear lines within the boundary 
of individual grains. Fatigue crack in ferritic cast iron takes Vv 
piace between graphite inclusions across the grains of ferrite as 
well as along its boundary. Quantitative analysis of experimental 
data allows several laws on the development of fatigue destruction 
of cast iron with spheroidal graphite to be deduced. An assumption 
was made that the Largest crack cheracterizes the degree of damage. 
The iength of it on surface was designated as ue The three stages 
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described above are Graphs of the increase 
in fatigue destruct iti : iti ast iron obtai- 
ned with 10 - 15 spec » Go It 1s seen that 
increase of stress fr durance limit results 
in a.change of duration of i ell as rise of ra- 
tes of growth of destruction, V, I and III stages» 


Curves showing destruction of three structura 

iron and of steel 45 are also illustrated. The life of cast iron 
during these tests is mainly determined by the duration of stage 

TI which increases with lower stresses. The relationship between 
speeds v, and V and the level of stressing as well as the effect 
of structure on°former is given graphically> Characteristics of 
stage III and the length of maximum erack at the instant of des- 
truction are affected by the structure. Greatest length of crack is 
found with ferritic cast irons A characteristic feature of fatigue 
destruction of cast iron with spheroidal graphite is the large 
amount of initial fatigue cracks, i (up to 80), of which one or +0 
exhibit a further expansion (i,)¢ The datadllowed fatigue curves 
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from the initial crack Ny to final destruction Ng to be piotted 
(Tig. 12). the presence of stress concentrations produces a substan-— 
tial change in the course of development of fatigue destruction of 
cast iron with spheroidal graphite.. The author draws the following 
conclusion: The discussed type of cast iron exhibits an early for- 
mation of fatigue damage which is characterized by three stages. 
Duration of individual stages and length of cracks depend upon le- 
vel of stress and structure of metallic matrice. For components, 
where the early appearance of cracks is undesirable, a less plastic 
cast iron should be used, and having a pearlitic structure. There 
are 15 figures and 4 tables. 7 
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AUTHORS: Serensen, S.V., Docter of Technical Sciences, FPro~ 
fessor, and Kotov, P.I:, Aspirant 


TITLE? Approximation of deformation graphs during ec-clie 
loading of alloy, 3SN-4376(EI-437B) beyond the iimit 


of elasticity and within a wide range oi temperatures 


PERIODICAL: ‘tzvestiya vysshykh uchebnykh zavedeni; Mashinostroy- 
eniye, no». 5, 1961, 60 = 73 


TEXT: The articie discusses the problem of anproximation of cur- 
ves of cyclic elastic-plastic deformaticn 7f EI~437B alloy at tem- 
peratures of 20, 700 and 800°C. The investigation demonstrated that 
there igs a rapid stabilization of 2:2 process. The limit of strereth 
and the yield point on compression as well as on tension drop prior 
to stabilization, and two temperature zones are noticed. Concur= 
rently, the modulus of elasticity changes with the number of cy- 
cles. The most widely used method of apvroximation is the polyzon- 
al relationship (Fig: 3a) and the parabolic procedure of Fig. 3b. nt 
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For the section of uniform plastie deformations use is made of 
stepped (Fig: 3c) and partial linear relationships, that are des- 
eribed by G.I. Dikman (Ref. 8: O krivykh povtornoy plasticheskoy 
defcrmatsii, Prochnost‘ detaley aviatsionnogo dvigatelya, Sb. sta~ 
tey; no» 24, Oborongiz, 1957). Data indicate that tension at 20°C 
ls characterized by linear behavior beyond the elastic limit and 
En 
‘ < ys ofe ei 
ot ee °e &. = ee ot eee 1 
o, = B+ & (1 - Al - 2] (1) 
is proposed as an aporoximatvion. The graph at 700°C reveais a cur- 
vilinear character. Preliminary analysis indicates the possibility 
of using 


a, oe Ye = 
Ey = $8 (2), os teg—E (5), 2, - 8 


Q 9 


for the deformations at the start of linear changes. In above equa- 
tions (including Ea. 1} o& is the deformation at the start of 
stressing [Abstractor's n8te: No explanation given about remaining 
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designations ]. On is the stress of aaximum deformation Eo The 


stress parameter Ais determined by interpolating the stress modu- 
lus E, at temperature t, on the basis of data for 20 and 700°C. 
Tne large errors involved with the use of poly:;onal approximation 
makes it unsuitable for graphs of cyclic deforsiations. In problems 
where the curvilinear sectior i.-)mportant, then the deformation 
grapn is presented in three sections as in Fig- 3b, where the cur- 
ved part can be approximated by a parabola with a as an exponents 
In this case 


- EN(e, - €,)-(Bt - EB") — ey (5) 
T BS (es 


E ‘ai Bt" : 
a= 97S EF (6) 


are used. The boundary of the curvilinear section can be formed by 
the limit of proportionality and the condition~: vield point, and 
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the approximation is ensured by taking into account the Bauschin- 

ger effect for cyclic deformation. Comparison of experimental data 
with results of parabolic approximation is given. The deformation 

graphs for some materiais are quite well aprroximated by the step 

function of 


(0) 


when beyond the limit of eiastic deformations (Fig. 3c). In the 
above A and a are some coefficients determined by experiments from 
two limit points. Analysis of deformatic- azrapns for all tempera~ 
tures revealed two characteristic zones; wnere the step approxima- 
tion is defined by various parameters A ana a. The variants of 
approxis.::om suffer from) disadvantages, 1n particular as it is 
necessary to deal with three sections of dsformation. The use of 
partial linear approximation 


(11) 
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